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{mm*} wmm 

mmo&m s i c=t-*y^ nmMj$& 

Hf#3(l] CVD (Chemical Vapor Deposition)?g-eMSr^ 3 C©S i 

(Chemo Mechanical Polishing) fc©#fJ§{C J: USi C*® ■* 
ffl»3^Ra = 0. 5nmPJlT, ^o>)iA^Iffl^lfi«iS^ 1 X 1 0^ 
atoms/cm 2 J^T£:fc<S>*T?> GC I B (Gas Cluster Ion Beam) ■&^.WzMMVX r 

... 

C»#*2] KHBCVDXST*a:3C-SiClSft%[l oo]*fett[i 

i o]*fett[i i i]*ittcBjiftr«*a«, m&*®.zm%.&z£Kii*). cm - 

xmPilCfeV%T, 1 0 0 ^mllit'fflglffiS (PVi) £5 nm& 

VvL5 0nm*^fijtU if©tGC I B lC<fc V ^ffiM Sr^Sg-TS d il £ 

[*#3B4] s icrnmzMnmm-tz^ 3c-sicgsoci5:i 

•tSff^liBmoS i C^x*?x/\$gjt#&„ 

[ff^5] SiCSliCGCIBMtSlg, 3C-SiC^IfflC 

* i: -r s i ib«© s i c «e ~ # x ;\m^m 0 

HI** 6] trx^aHftHRWr.SGCI B©#*«KCF 4 , SF 6 , N 
F 3 , CHF 3 , 0 2 #», &/BV*T, 3&im?£Jfcf* 

F92?*/I/*£&ISJ8U S i C^®T?©^R/SS:{EiiU ^tftx-yf^^ 

[fl*3C7] 9x/^®tCflSlirt-SGCI B©^iCCF 4 , SF g , N 
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mmrx'^^^mm. #»iJ/ya>i ctfy^yayK) , 

JECVD (LPCVD) Ii«SSt, ^Un>^3iA±JClK««tia»^«S ., 
ftfi. £*i&©XSK:tt, i£ffci£g, LPCVDWftJJilWftfiWttW, v 

^WIC«»f*^*A», #M*»fc£#&fct>T;By, #WKO!/Ua>9x v , 
(AyfAl) «fce>tC^oTVSS„ ®5tt, 38EMLPCVD ,, 

[0 0 0 3] 

®5KlfcV%t, CVDSS1 0l±, #*#flsl 2 (DftTOfCTO bfcVMi - * # 

Lfcv*X£#>7Kl«iKbT*»K «»*10Top r JKTKl«ffiT?*« * e> C . 
ttfcSi 2<Z>ft£BlCtt, HHrtSE^^KflS-ir^* (S iC) £ 

[0 0 0 4] 
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M9y ^©tfx^/K- h 2 0#@BSl/T&5. flt> ?xA/ff-b2 0©_t 

TOi«aictt, *&gyi«tia8& (lsi) ttZto^mrJU £*?>©# 

2 o ©«»£«, SJS^fe^WKJUAf-Sfeib^^^Aflf 2 4*nBRb 

[0 0 0 5] 

30i^iC«lfeCVDiglOtt, 9xM-h2 0S^lt#Ra>5"J 
3>tfx/\2 2##«JCl«S*l<5. *bT, OOTor rgTFKWffi 

-TSilh^tC. «it«8 0 0~1 2 0 0*C©i»atcaW»U ^XfAf2 4S:^ 

) ^>J/U n^&ffcSS (Si02) ©^/&fc£#f?:b*l5. 
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r-f ^©flUS^. .S/U3>«rxA2.2ICBfJ^©KJP« t »*a*>» , tVv* 

^xajk- h2 oroiT^faoasMKimattfe©^— •* , 

9xA3 0 feS/.U 32/9x^2 2 i:»fiE3*"CS«L-TV**. £© «fc d 
R©KJ*» ^~r-f *;i/fc£©**&*J3fc«>©*— — jRfiSHo-, ; 
i®|SRa = 0. 2 5 nmg£©S i*Hi9x^l8V>6ftTV>*. J/U..3 
>*ISfiT?H:, Z©*0Kl#»K:¥fifc*®##&*1<"O*&tf, (£#©^3*.* 

>^CJ:*f5f3i*©lft*««MC»>L, «HIW©«KU««««We*«S i.C 
tfx/\#SBSftTV*«. 
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0, Ar^CiSGCI BM^-TS. 35fctt, GC I B©^glCCF 4 , : S 
F 6 , NF 3 , CHFg, o 2 #$u *fctti*i6©a^*^%«^* < J:'5K:i/& 

o 
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<fc »Jft#ttlCtt, *»9IK:*S S i C*e-*9xA«jt#8ctt, CVD(Chemi 
cal Vapor Deposit ion) ^T*i^^ 3 C© S i C fe**-tK:*WllS*» d©S i 
C «H^W^*3fi*fc«CMP(Chemo Mechanical Polishing) £ 

Of fflCi'J S i CgllS¥fiftStfe«> *®*II3« ! Ra = 0. 5nm« 
T, fro?x/N*B©*«*«K& 1X1 0 n atoms/cm 2 firF GC 
I B (Gas Cluster Ion Beam) ZmW^MM bT#Sf"r£ «fc e> IC^-TS. 
[0 0 12] 
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xfc, tWBCVDXgT?H:3C-S iC8It[100]*fett[l 1 0]*fcii 
[1 1 U^WiCHlSlIiaSS-e:, %i'&j}&1tmX.&Z£K&V. CMP&tfGCI 
B«»Bf (Z>xy^>y5a«||*tt*ia»-r*J: ■SCUTS iC s E=.*9x7Nfe« 

jgf £ * 3 tC«JS U T % <fc v% 0 
[0013] 

mm g c i b & but & w ® mtm *$k ^fettCMPfig ©anxmpi c * v v . 

T, fiA^I 1 0 0 nmW&X<D&W&.Z (PV4©) l5nm^V^l5 0nm 
SWftffcU *©«GCIBICJ:yjB¥a*lifftfflW**J:'5C-r6. - 
[0 0 14] 

s i cmmzmwrnm-rz^ sc-sic^iccss^u -tt 

£#f|glg£U, S i®MtCfcfe$«LT, ^ct^xyf^^b-hW. HC> • 

s ic*®k:gci B.&Hiiti-sB, 3C-siC«fta>ciB*B8Wiiii:U s 
iWMftC#«?bT*£fcx>y^>^i/->£#5<fce>K: > r5. MXX. ?x./\ 
mffiKMMi-Z>GC I B<Z)#;*@fCCF 4 , SF 6 , NFg, CHFj, 0 2 #$U 

S i C*lh?<z>fl;*£lSfeffi3iU ^tftiff h £#5 <k 3 {cf*U* 

*V*. Sfefc, 9xA*lfCJ«»-r*3{f^aK:-CF 4 , SF 6 , NF 3 , CHFg^O 

&j&¥«-ffc-f 5fc#>C Ar #X#9:*#-fcj8lfftS «fc e> {C UT=fc«feVN. 
[0 0 15] 

MS*l^«ff«i, Sicosil/cicm *fes iCfctf;**, 

[0 0 16] 

w«*KU:»;i©iaifl[*»»^s*. *&, s ic© (i 1 1) (1-1-1-) 
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fcS ilB©*V^^»3ft6. IKllt GC I BO^XSfCCF 4 , SF 6 , NF 

3 , chf 3 , o 2 m sfc&z-tib&u&mxxzm^zz-kKz y, sic 

OT£F9^#;b©K)£tfiifi 1 U Ar#x©1§iir£ifcf<bT, iy^Sftx*/. 
*>^i/-h##e>;ns. rtie>©^*x®©^, xy^M&KttifcavvfliV 

[0 0 1 7] 

£&©j£tt&, BI^tlOT, MKttWT*. 

JM*?-Cfc*>f*ISC;?S ifctf*^©«*£^*bTV%£fcfc*>lc[l 1 Hfft . 
©#ffl»C».oT«S*C©IB^S*i;fc*fc* ^^WR^S L<DWM^tl^mH 

, (111) ShW&^I^Kl-WWrStl^-rv^ i©fe#>> S iCS, JSSKJK-?- 
^©Jlfc^aUK-T'S i©Ji h©ig#^-e&.& (111) nf4:3MTfc#faK:«*fc , 
«BfS*u «WlBCIfc*M^C©»fc4rW , JM(-?-S i-©Mfc#**iS. 
[0 0 18] 

r*Ui, «f»ft«ofe*-&»c*.W«nfftoT, (HI) few****:* *© 
©S^tiS. tot, SiC«?i/MJ, flftC-*©lB^>f*K^S i©Jf# 

[0019]. 

*k*«»«IK:«* s i c=E-ii -?zAil^ttt©± ^ testis, z. 
Z$mff (l 1 1) fcJ&SJ;^K:CVDic«fc»j|li«&S^®±K:^SS{b {T.'rvzf 
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10 0), g#&raSi*TS i CVxn-kti&MZ^Z iX&yfl 0 2) „ £ 
Oi^tatifcS i Cf x^CDSHifS:««Wail/ Uff^l04), > 
T-?x^C®0DCMP?jJ^5:;ff^ Uf»;yi0 6) , *#HCGCI BfcHR#l, 

[0 0 2 0] 

S i C^r.#?x7NGQ$gilJCMifc»K ©tJtCS i Ctfx/N&^iSSf 5. itltt 
> ®2(o^LTV^ «fce>K, |S5tfS S i C^x^<Z)^}C-^*5itfe, Hf : 

J^*»*&ft*»fjeTfS5©R««JR««W4 0«r»ff-r« (@2 (l) ) . * 
P9«c#Att£#4 0 SrCVDSSgKAft, £1© OP) ft£7?r5£cDMg (M 
;Uf, 1 000~1 6 0 0iC) ICM, £Jp*l£ffi5£©ffi;fr ( 

«*.HU lOOTorr) ICftf^-fa. * t U 7^T'fe5*i^ ..( 

H 2 ) ili:%{C, SiC©I^^5SiCl 4 , C 3 H 8 ^tf&#«%^5~2 0 
%«*&U I«SS«4 0 ©Affile S i C©14 2 4 0 . 3 ~ 1 mmilt 5 (Ehj. 
2 (2) ) . M$&g#4 0 & CVDlf^e>t l JffiU a$fe&nX£J;o 

2 (3) ) 0 fit, S i CI4 2KHIi^ft|(!)jMftltf4 0 & 9 0 0~1 
4 0 0TC©^CA*lTK*&«l&U !!f&g*t4 0 S«$tt^bt2tSc0 
SiOx/N5 0?:#5 (®2 (4) ) o *<D&.K. S i C^x/N?:®fli-rS© 

[0 0 2 1] 

mm#m*fi$. 3©fxA5 0^ #>f-Y ; E>K?i8*& : §:MV^, Ra = 

o.o 2 Am*T*Wlgbfc^ CMP9fHffe«"5. BFl^Sllcnn^ #fri/V ij ( 
HS#70nm) £ffiV\ r fr-ft U SSStHC J; »J U -© P H & 1 0 fcV^ b 1 1 K. 

t3t0Xyf>^lMpHlOt'O.l/tm/h, pHll^O. 2/»m/ht 
[0 0 2 2] 
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*£A-rSV-*#*fcbT&, I»f>jri/.-KD*8V»CF 4 , SFg, NF 
3 , CHFg, OgJMtt, *fct*£*l&©^»#:*&/S^£. £!©«©#:*-*?« .. 

[0 0 2 4] 
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Sil 
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2 0 nm 


C® (CMP) 


1. 0 /im/h 


1. 6 nm 


S i® (CMP) 
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4 nm 



CF 4 ?:C®{cmiifbfcl^CDX»/^^^l/- Mil /im/h^5, Silt'li ; 
, 0. 4 (im/h£&Z>. A r ? 9** -Hgti"eau C®, Silt. . , 

4->lCXy3P>^l/- h^CF 4 {Cit«S!bT 1/1 0 £&S„ Ar^<Z)&©d6MT? ; 
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$7M 




Ra 


cm 


0. 1/im/h 


0. 5nm 


S IB 


0. 0 5tfm/h 


1 0. Onm 


C@ (CMP) 


1. l 0/im/h 


6. 2 nm 


S IB (CMP) 


0. 0 5jim/h 


0. Snm ' 



d <D J: ? K^mm^MK <fc C V D fC <fc U S i C m&®l5fa * 1 1 1 1 1 ^ , 
ZK&CIHCCMP, GCIB6IMt5lJ:KJ:»J, tfcGCIB^g 

jccF 4 asif©fiJi5tt*«&fflv\sc:i:K:j:y, Ititixmf&ss iC0S®S 
*£fc«BLfe#, ii*W#[ioo], [llOlOW^IItO**^*... 
[0 0 2 7] 

fiUUCttUILfcJ^C, CVDCChenical Vapor Deposition)^ . , 

'us* 3 c<d s i c ^s«±(c*«s-&, r © s i c zmwLfr hmm. . mwmm , 

#3fi*fcttCMP(Chemo Mechanical Polishing) fc. ©WBtC J: »J S i COT&¥ ,, 
1X1 O n atoms/cm 2 J^Ti:*S*T*, GC I B (Gas Cluster Ion Beam) . 

[Hlii0«*fcWB] 
[0i] 

[02] 

S i Ctf x/\©gg3iXg0T-&S. 
[0 3] 

10 ffif£#2 0 0 3 - 3 0 0 8 1 5 8 
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GC I Bi6tf©*»*aVf WffiHT?**. 
[04] 

CH5] . 
c v D^it©§£t$m*e & s o 

3 0- ^e-^^x/V 40 ftttStt. 42 Si CM, 

5 0 SiOi/V 7 0 :GCIBit.. 
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[M$k^&] CVD (Chemical Vapor Deposition) mX'ffigi& 3 C© S i C £ 

£fcttCMP(Chemo Mechanical Polishing) £<D&MK.& »J S i C^tS 
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